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VIMUftWft 



1 

mmm by>i?*?<D-x% £t$£xi±.mm& b?>"jx 
[tt*ii3] &miL\E}mK ±mmmmm by 

[it**! i o] ±mmmm^mm^±ummby>^ 

mmmum by>i?*?&£ u±mmmmmmm by> 

mnt^k^^^ &F\^mm£tixi^mz\B\mxh^ 
x, &m&&&(nm^At}m±timm£tiz>k thte, 

k. 



(2) #H 2002-330039 

mmm k%m?Lx\,^z>zk% mm k -r % m&m 9 icmm 
imMmi 1] ±mmmb9^i/x*fimimb9>>>* 

k&!&mk~t-Z>m$:m2 s 3. 4 N 

5. 6, 7, o\zmm^mmmmm 0 • 

im^mi 2] &m±Lm$&(nm?jtiK m^-< y^ a -y> 

312, 3, 4 N 5, 6, 7, 8, 1 0 £ fcli 1 1 |£fB*fe 

[ff^n 3] #^i[HiKom^^y-x(c^^ti5 
b^^i/xfmmMk, 

t% by ^^^^mw^M^^n^n^Mti^mMi^m't 
±m b y * ? mwinzmfft-t % by>i?x#w— 

tlS^tS:#«i:t5ll*?[2, 3, 4, 5. 6 N 7. 

8 s fctt i o (cia«i^Bra2?ij#ti«« 0 

[f#*lll4] #igi|iS b9y^X?^W)Mcr>M:W)titfj(7> 

±ia^i*5j:^2 b^yiy^^mmM^m^^ by 

>i?X?(DSf— blCKh^C 1 8 0° {tmco^yy b Lfz% 

mm^Afitsftz^k&w&k'rzm&mi n^mm 

ffi^^y-x{c^^n^^4 h7>^^SBw-e*) 

8 0° fi«©V7 M^lMff^AA$tl6" 

IB« 1 »«fS#*« 9 0° ffiffl^^ h Lfc*2»16fl^s 
A^J^tL^r i^r#m<t-f SifrjJMSl 1 Kia«<ORTX*iJ 

[lt*Jgl 6] SB l h^^i^x^ i: % f£fgi h^^v^x 
5^ x^ir, ±ia*l*5«trr*2 h^^^x^cDifj^i^B 



3 

ix> h * 7— EIlS<Z)*8EA*|Pl±*sSjj|jtsn5 t t 

2,3,4,5,6,7.8,10,11,12,1 

3 , usfciii5 ictm^mmmm^o 

^#®^r5ff*ll2, 3, 4, 5, 6, 7, 8, 1 

i, 12, 13, i4, i 5 ifcfi i 6 iciB*^pras*ij 

»i#II»o 

i (o, i, 2, k ; kt±o £A±<DMm mm<om 

^ttelHlK^±ia*t« hy^^^^ft^fi^w i <^ 

^tf^-V-^MSSrW i <b L, 
R= (Wk/WO) 1/k 

w i =W0 X Ri-WO X R 

5, 11, 12, 13, 14, 15, 16l/:lil7C 
[0 0 0 1 ] 

[0 0 0 2] 

i«v (5Etf>/hSW £#opT*fiJ#if 

^ * Jft»fi0>iSi^P I N^t- KWaSrffl 

tfCo L/^L, CMO S ^Bipolar ^tf) — f&lzm^bfl 
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[0003] c<t> J; ? ft nr*W»ilMB»<z>«rii*«fe^, 

*H#fF6, 1 0 0, 7 6 1 -g- (Highly Linear Variabl 
e-Gain Low Noise Amplifier) JfflTjk &frlX V ^<5 0 ~ 09 

0 2 3(c^-rJ: 5i-> hv>^^^ I Q l • 
I Q 2 £r-atrN PNF7 a #M%1fmX.X\< * 

5o h^y^^IQl • IQ2l03l/^^|:|t nj^ 
ffigtl R c ^LttSlliVc ^PPJPSiX, =*Ss>* 
i-^^Sfcil R e ^LTGND7^f>[:gi^t 

tt^tltSfet lRbl • lRb2 ^lt/W7Xtl±V 

[0004] z<7)mmm<n$\m&, ir c / a/gm 

H-IRe) £&£ 0 gmlt h^V^^IQ 

1 • I Q 2 (D f>7>7n>^^^y7^iLTl^o ± 

n 1 • Rn 2 • Rn 3 -^b*a»St7 *3 J: t5#« 
SLlB(cS5«!**XfcnMO S ^/^Mn 1 • Mn 2 • M 
n 3 — 1£ iotfMLt nrSEjpJW^MUPSrliaLTV^ 
£0 5 Q nMOS7-f y^-Mn 1 • M n 2 • Mn 3 * 
tb-^ny— hMA^StlSBJEEV nl • V n 2 • V n 3 

[0 0 0 5] 

Suite, *^)3o(DiSlB^s>§ 0 
[oooe] flJUc, «tt9y-*r«*J;<K|fr5fc 

#>}Cf3;, nMO S X-f y^-Mn 1 • Mn 2 'Mn3-(7) 

m&Jte 0. 2 5 // mCMO S u ir ^ Srffl l^T ^^ffifci 
1 Qc7)X^ s/^Srf^«fcJ6tCtt^^^/HS* s 1 0 0 0 /z 

< ft5o 

[0 0 0 7] %2 \Z y ^^©fei 1 R e <7>ffiinffi£r^t; £ 

SlU^'Cii, h^^v^^^ 5Q1(Z)^ u^^^-<— 

^ y$ tGND7^ >k<»W^W&8iZ R e ftWttf h 

^T^tSS l c asSKSft, u^[;iti5tE5 
Vb ^^777^5 0 1 Sr^Lt/MT^tffiVb 

^-cou^y u ktzzmas r b sr^tffcto, mmmm 

[0008] ^3(^, |H2 3*3^1/0 2 5^^:^^ 
f±, Bipolar h7^^^^fflV^iXTV^^ BiC 
5^ MOS/DtxJ: V) t)$IB^CMOSypir^^^T 



5 

l^«^@j&*^S-t-£fctf>, Bipolar b7>-i?X?&M 

os hyy^x^^fi^iif^^^rti^o 

I = K • (W/L) • Vod 2 

X^x.hti^ 0 

[0009] ::-e, Ktt^n-fe^^e>st* 

v^^^^f t^^ft*efe^o Vod= Vgs-Vth-C 

^(9 n Vgs-Vg -Vs T-fc5o Vg f^y— h 

«CBrae«fitiRe(o»eittSr**.Tt, ^t^wjeev 

[0 0 10] tr^-e, 0t&<a3&cDffi/a#*ai-»« 

1 S^iHCttCftSAAH-Cfca I I P 3 (3J>C 
<DAt}-4 Isp—fcy* > h) CBIT, "RF L 

inearity of Short-ChannelMOSFETs, Theerachet Soora 
panth and Thomas H. Lee, First International Works 
hop on Design of Mixed-Mode Integrated Circuits an 
d Applications, Cancun, Mexico, July, 28-30, 1997, 

pp.81-84" 1-3&£*XTV^ 0 r CD^CfitoFig. 5 {C £ 
Z>t, MOS Yylsi/^Z <D I I P 3 teVod<7)ffi-C2fe£ 
5:t^t)Mo S£oT, ^ffifctl R e (DffilftttS:^ 

^Z>z.hx*mm&<nW&*$tz-Xi> I I p 3tt*{bL4 
[ooi l ] ±1B^*fflf^«*-CftSixfcfc 
/H * it 5 r t & x # 5 H3gffifl|tf»h £ v ^X*iJ#«4B« 

[0012] 

%mffim&mmnb*ffi7Lx^z>z. t it^ 
[0013] ±m<7>mi&xn, nm&i&mwmz&ix 

S I I P 3^itA£/ctej$'>U 3RJ»^fiT*fcl*±# 
v>T*itf#Sr{B;~F£-t*:T I I P 3j&Sit*L*t^4:V^5 

[0 0 14] *»W<oX*i:«;a±ia<z>Rr**IJ#ltlB* 
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e 

mos hy ^-^^lixsil I fi, 

••• (1) 

fx., #*ffiliI»<o«-i"A*ra±dS»«Six6i: i t> 

[0 0 15] r<7)t#^"C^, M$tMfth7>'i?a*<nffl 
m h7>^*«A*«*<Z)Ji«tc#-^Lft< ft5 0 

[ooi6] w(^Br«fij#it*i«^*3v^rfi, #*ffi[H] 

^ci0A# ^ i: . *ffi[sIKic*3JtSii« h^^^^SrSfc 
^ [0 0 17] rcOBTSe*IJ#it«»fc*3V^Ttt, 

[0 0 18] rcopT«?iJ#itB»^*3V^-Ctt, #*£&[§] 

Kit), §]#ftiJ«Jff^«{CJSCT, ttf^»J«lliffi^ffi 

[0019] fc^iM*, _h1Blbf^ftHHi«jEEd^ 
IB h^vv^ *as/h£ < fcofc»g\ Ibf^ffiffi 

[0 0 2 0] r^pI^J#tii|@^tt{C4oV^T(i. _fcfE« 

[0 0 2 1 ] ^^Rl^flJ#ti*I^(-^^-Cii, 

titl^d^^T, *U#^«^Sr*IS^ I I P3^ 
50 ffrb LTf^fflSii-S^t^-C#So 



T 

[0022] *«M^K*fc*smriBORr*5pj#ii(B» 

fc s i i p 3SriS*:**5Cifc^-e#ao 
[ 0 0 2 3 ] r<^oT^J»i«*ISg{ci3V^TJ± N ±ia«8fc 

^^^^*3±U«±IE«aE«HHl h^^v^^^i, ±iE«8ft 

ftlJ«P h7^^^i t fctC# h 5 7-^Mt6i 

t^xi^WMt^ot, ft^ffiEi&off-E-A^ 

>- ^ * * id - £ coe jft £ -T 3 « ® i £ ffi x. T v ^ 

[0024] -(dx.o tm$Lx*\it, m&jmmmm 

mm h7>-i?X*&£XfiZtlk ki>lZ%]s^ b^7~-& 

J; o T^J *9 #x. e>^fc«if^ftlHI(i«jEE^ J: o TSbii • ilfiBr 
fc. l*MSSiJ«h7^^^i:in5-^iI^« 

MO s h 7 > ^ KcMt^ ^ o t i i 
[0 0 2 5 ] *{fciai»«r«Afc±1E<Z)#Rr*W#*«» 

[0026] *fifc0*«:«*.fc±e<7)#pr*fuwi«*» 

[0 0 2 7] *ffiig»Sr«*fc±|Ew#pr**U#it*B« 
{d^VMTfi, ft Ktf) ft* ^y~ *J£Ba*£jH5 N 
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htdSVMd 18 0° {im<n^~7 V L fc*S« A* S 

[0028] ~<D^mmnmmmz%>\,^xte, ft*g*ih 

-TS h^^v^^coy— 18 0° fetBGQv-^ 

o*^iMai»s:3iai-e#So a*, 

^ [0029] fc3v^^i N H^^^X^^Sj^J-^x. 
7 ^ ^ ^ ^ H n *fr*3 J; I>1^ H n tti <n fdl * *s y - ^ [ z m 

a^^ftfe^sy— ^^SBRStt5fB4 h^^v^x^^ft 
Mifj^MtbA^i- l 8 o° \\m<D*yy V Lfc*i»fi 

[0 0 3 0] ^coi; 9WMtS^^(a fe^ff-^ 
fifc»^SBl*3J:trJB2 h9^^^^!6»*J'(oaiyj3&»fc» 
*9tfj£;Ti, ^cDff-^^^ 9 0 0 fitl^7M/-df^ 

[0 0 3 1 ] ^ffi|HllS*<ix:fc±1s^#Rl*3pJ#lB«» 

^^i:, ±em i & £tf%$2 h =7 > * # (omftw^m 



(e) 



0 

tic* u^h \ 7— m&<ommxj]m±&mwi&tiZ) 1 1 

[0 0 3 2] ^ co J: 9 icm&-t Z^tl-XV, 

h x^-m^, mim b 9 ^ v * ? <o 
- je ^ mm & 5 ag x. 5 «i^*u #*# *gis * 

[0034] ±mmmmmm^^m^^ti±m(D^r 

t Y>* i (0, 1, 2, ••, k ; kfi0£Ui<7)gitt 

win, ±iEa#w»ffl- ^^±iaift^fflw*ffi^±iE 

b 7 2 Sr*ii$^S»f^*JW«JEEJc«J «9 



7tf 



£0 
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[0 0 3 5] ±fiE<D«^g-ef^ Jt*g h5y^^»*# 

MW^:ti:J;or, i = 0 k collie ^3#ftiJW 
ft S& f^fttlHV «JEE *r «9KffiiJffl h7^x^ £ 



R = (Wk/WO) 1/k 

w i =W0 X R 1 — W 0 X R 

Vod= { I / (K - W/L) } 1/2 

b^l/K^Z/?? gmtt, (1) ^r^^-f-^r 

gm=2-K- (W/L) • Vod = 

[0 0 4 1 ] (2) i«3J:t* (3) xtJ: «9 . ttftfflftls] 

fcli I I P 3as*B**fcl*j*'>U br^x^^?? * 
>- ^ g m 4 teflj # # 4 fc «*B * -T § £ t & t> t > 



ii L tzmmum h7^^|:j;o TBSft^ftiJ » 

(itw-rs) w i &mmb7i<'isx*<D?'v*/i'm 

[0 0 3 6 ] rtLi^ J; t9 , iP^L^^^yHiIW i 

R(z>-<#*^it«-r5 («a©a (6) 0 st, 

[0 0 3 7] 

[0 0 3 8] Jf, *:^lfeco^ffif^SpI^lJ#it*SS 

[0 0 3 9] m 1 tc^-r X 0 \^ mmb^^itXf^Q 
««E«l»«HWlHHeci:S:fltx.rv>S 0 WSKSKftOW 

(clip 3*5«tWfiJ#Sr»J1W-r5 0 

[0 0 4 0] (1) xtJ:«9, MOSh7^^^C0I I 

P 3 Sr*a65«HVodtt, 

- (2) 

= 2 • { I • K • W/L} 1/2 •■■ (3) 

I P 3 £Jt*fc5i^«4>£^ ^J^#^teTfc^VMi:± 
[0 0 4 2] HTf-, ±IE^RT*3pJ»ii(B*OA*W« 

tex&m~t-z>mf&mmiz.<>\,^xte, m—^n^^Hm-r 

& o 

[0 0 4 3] [m£(7)?gfl8i] ***<o?Bl||icflls pj^ 
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^ 1 2^^4§*»l **«cfltx.-CV^5o 

[eiK i -cia, « -^A^ h7>"^^^ i i (Dy—^tmm 

mm hv^iSxfl 2 co f y^^SS^tt> fS*A 
^h^^v^x^i 1(7) >^\t^t)t Ltt^o 

*{£[h]£§ 1 •■•j&*afc*iJl£Bafi£ft5 fc i: «-^i[E33g 
lco«-^A^ (ft#AAh7^*12^-H Is] 

(«JBE«8RHJ») iR^irtSni. 

[0 0 4 4] ^«>J;5J-fll*Sft5'5r*h7^X3^^ 

- h*£ESr«m-*-6^i:^J:!9, 1 (ff^A 

^h7^^^11) Sr«Kn5««ESraSc^lWW-r5r 
tm^o «SEffi'J«P h7V^^ l 2 coy- Mc— # 

<o«as«m (ffi«ffiftfj«as«EE) , m^ii nMos h 

1 1 *SA*ft^if«J-*^L*V^cD-e, ff-^A^h^ 

h^v^^l l goA# £te#Wi[U£g 1 tftftot^ 
[0 0 4 5] ±ia^«*^*5V^T, #*ttlfiIB 1 (D h 9 

2> h 9 l l (0*:#Sw/LSr»J1Bi-ri- t*5-e 

[oo4 6] imm<omm2'} ^mm^nm^mz^^ 
mnmrnmiz. 113 ( a ) (c^-rj;?^ @2^^ij 

y^l 3S:<i*.fc^ffi:liIK2*«»«* , rv^5 0 QJ#m 

*H (ttf^MfPSEE) ttt, a*««SlE»J«I«JEVcn 
tl • Vcnt2*e)#fWWfS*B^J:o-r«3«9#*.'r^*. 

5o «)#*j»m-S-Btt, #tr* h^Mt5bo , bi 

, bk (ktt0JK±w«*) a^ft^xv^/Wf-^ 

[0 0 4 7] ro^#ffiiJ»{f *B|3\ 

^£OA# Sia£CT£/*£*t5o 

[0 0 4 8 ] &*3, 13 (a) C0fflf/#; "Cft , 2o(/3S#£ 
ffflWlSJEVcntl • Vcnt2^^3 "9 #^ L 

[0 0 4 9] ^COJ; 9*n^5/^ffi!H»{dJ:i9. «8Ki8*S 
CS4t h 7 ^ v 5 ^ ^ 1 1 § m\L 
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ElI»2*«ixS««fcjdSft!l»prti^fti9, J; ^St/g^HS 
VMH»#fT3£ Wx.fl B = o, 

(bo , b l , bk) j&s^t "0" CO*§£\ <£;TCD 

(bO , b 1 , bk) (Do hi otfc " 1 " -efcn 
tf, *tu*SA**ns*ffiia»2jc43ftS«j«»J«P by 
>"^^12»t5c $^iC, (bO , bl, b 

k) a^-c "i" -efesii^, «««»N7^^i 

70 [0 0 5 01 ±|B<Z)*8t#J«l«]#^>f y^-i 3tt, JU* 

«;U2\ B13 (b) K^H-J; 5kHSi£</~ h 1 

3 a • 13bh -Y 1 3 c t^^M^nt^ 

5 0 feiHy — H 3 a 14, p MO S 9 * p Q 1 

nMOS N7^^nQli:M?l||:8H(l!StLT 
* 9 , fei^y— h 1 3 b Ji, p MO S h v >- v?* ^ p Q 
2£, nMOS h7^^^nQ2i^]|c^$tl 
t^So -f & 1 3 c (4 N pMOS h7>^^^ p 

Q3ir, nMO S h7V^^ n Q 3 t&WL&llzmffcZ 

20 [0 0 5 1 ] ®Wmmm^B(D%.}?y hbn (n = 0, 
1, k) pMOS h7>"^^pQ2 • pQ3 

^i(/nMOS F7y^^^nQl • nQ3(7)^F|: 
A^J^^5o pMOS h^y^^^pQSioJ;^ 

nMO S h7V^^ nQ3(DKW ^[rI±C0S^^ 

X^nQ2(7)^"M:gi$nTV^ 0 

[0 0 5 2] r(7)j: 5 |c«|^Six5«SKwmi«j#^>f y 

n Q 1 *3 it/pMO S h 7 # p Q 2 (7)^— h (^jg 

fcttitpMO S h p Q 1 fc^^nMO S h 

7y^^nQ2wy-MiA*JH5o m^i: ^ , 
fcTy h bn CO 2ttl:iSi:Tfiiy- h I 3 a • 13b(0 
V^tb^— *^fflV>T, SJfcffilJ»«JEEVcntl • Vcnt2(/) 

[0 0 5 3] IH 3 (a) (Dmi&Xte., it^Ajj 

b5>i?x* 1 l <DX% *ffiEIK2 SrSEn^ffiSE 
K2-e«SfEM»«i£Vcntl • Vcnt2SriT<75j; 5«-l»:^L 

[0 0 5 4] B4l:/fti 51-, IS$iJ»iEv 

cntl • Vcnt2^#^{u[U^2T^il^LTt> ctV\ ^(7) 
ct 9 ^#}^T*fl> 2 0(7DtttSf£ft>JW*tffi Vcntl • Vcnt2c7) 

fA^jh^y^^^i l*ffiti5tif^i]«^g(: 

[0 0 5 5] ffil^tf, M 5 (C^-Tf#^cTf4 N «iSftftiJ»S 
EEVcntl.- Vcnt2^^fb^i±^ffl#PSi±li^tE]K3 1 

ix.n^ 0 $ijwmi±^^[H]^ 3 id, s«»wti±v 

5^ cntl • Vcnt2COffi^^)#S'JWf ^-Bco^b*^ h bnCOffi 
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taECTft!MW-t-5o -ti(-J:"9, # tf> f> b ntf> fitted 
Jt«K*^--t-£«-§-A* h7^^ 1 1 coA#££* 

[oo5 6] ia 6 ic^-tmf&xn, ms^wwia 

Ififl^lt, B*E*J»fl|ffiVcnt2 (Vcntlt?fcoT 

3K wf-r &tztbcD—jj(D mnmi± v ss co x. a 

[0 0 5 7 ] r<Dj; 5 «ScSriK»r*-5;L t 

ttffiVcntl (*fcttVcnt2) 5 —^f COS 

«M«i«i£*£I§]|& 3 l ft «SE^iKI8fSnfc*ffiiaK2 

^*fCi£i:Tfi*r^««E#J«l«JffiVcntl (^fciiVcnt 

[0058] 17 iz7jk-rmj&te. m 6 ^tM^Mt^ 

x v?*^0>ffl#ffl*KB SrT-^P LT«SEffl 
V cnt 1 S: ^ci" 5 o 
[0 0 5 9] [HJB^^3] *^ffic7)^^g(-^5 "I* 

7^*-fprae*ij#ifi«»(D«ttsrMos h^v^^-c 

HSlt Article ft StrJ6^*ffiliIK2^*3f9^, # 
*<tia»2 ICS e>{c*t«J«8K*J« h7^x^i LTco 
«««« h?>i?*9 1 4«:JP*fc*ffi|ilK3S:**fl| 

[0 0 6 0] «*^ffilUK3-lt *{ftIUK2--t|S] 

[0 0 6 1 ] {f^*A^3 h7^? 1 1 coy — 
SOW 1 2co KM ^tASSURSix, SSfcSO 

fli h^v*** l 2 <nff— Ht «S(E*J» b^v^* 

^A^iS{ciiBuie(o«aga:jEEVss^A^sn. ffli^coA 

tlTi^o #*ffi0te3(©«at«lHHl h7>"^^ 

1 4 to K >-radrdS-3£<^«SE«[ I 0) 5 

[0062] r to £ 9 \cm& £ ft 5 Bl*flJ#i«*i»-e 
it #¥#IIJ&3ld:^T, i»j|fh7^^12 
• 1 4*s^ h ^ 7-*:«*t5w^ $]#^ij«f-^ 
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^ h^o^^io N nmmffl v^is*?** 1 2 • 

£} Y^y^WsZ 1 1 ft ^(7)A£ Steffi fc>£i\ tfcftS 

tfS~Fa**£, IJiVod^At < & t> I lP3mt 
[0 0 6 3] ^(7»RjaSr^^ ^ v-3 ytBSLfct) 

<7>2r|g]9 (a) *5j;TJ* (b) ^^-To ^7)^-;aU"y 

v^X^ x 2n nffiftm h9>i?X# 14H, W = 1 0 

vm, L = 0. 2 4 u mtU6 A£ 

3^6 4 fi^JSiBK **x^I«IKS:fflv>TV^So 

[oo6 4] 19 (a) ft mmi^-^-r^miLim^s 

^C0|gc^2, 4, 8, 1 6, 3 2, 6 

1 1 p 3 fim'p-t z> t tmmx % 

20 5 0 g9 (b) It «**fc:*iJ#«ri: 0, ^ttici IP3 

[0 0 6 5] fe*3, g|9 (a) (D?7*7frh, iftBi-^ 

[0066] imm<DBM4] **Jt^«?*fc«sor* 
ft masmffivcc (i««ffi«<o«jH*jBE) ^m±-r^ 0 

[0 0 6 7] fc*3 % r CO J: 9 ^«^C(1, H7^nr*5pJ^. 
[0 0 6 8] [HlB(0?g|R5] *Sltt<a7B*tc«SBTgg 

m 1 1 i^^-r ± 5 f-, 17 ic^-t-pr^^ij 

CO*^ 18-19 lcS5|KS*L, S bi- 

^^17a • 17b^e>4!3, Zitl^tMO'f— h(dli % 
8 0° ffiffltf)^ h Lfc»S«*VL0^A^* 

[0 0 6 9] iiflf, ^7^^-- K*tt*ii:5it*B»i: ^ * 

y-mmttK *nm<Dtem<n£ 5 kih^l Testis 
5^ c^icj;^, m&<Dmftm%£^%mj±/mffi^m£ 
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[0 0 7 0] **5, r<0± 5*»JE8tt, H7(^Br**IJ# 

[oo7i] ^mmcomm^mmmmm^, 

ho l oififlq-rs - ^[:J;oT, «3*i"S 8 

|£*5tt5 h7y^^li*f2 0 • 2 2 (H2 1#HB) 

■eta, iiin^ti/i h^^v^^^^tb^f^y— x^oj^fij 

±1BiSIBft#VLofcl^«fe»lBfS# (ffilx.fi, 
(ffilx.fi, 0 2 1 ^^«ff-^v L0 Q) ^A^£*i6 0 

[0 0 7 2 ] r^«^-cfi, *>a«#*5>*s— h 5 

0° tSLftis? b LfcW-g-^^ffi*-^ h^v^^K 

oiofs ^4>«rBi a-r RraE*u#«j«i*iitt*»o s ^ 

[0 0 7 3 ] [*lfc0>Jgj|8 6] mifo<7)MMl 4:V^L5^ 

J: 0, lltffi^ilffi^ 

[0 0 7 4] 112 &l^Lg] 1 9 ^tl^ftl, i24 

1 1 Clftx.T, «-^A^J 1 1 a • 1 1 b<D 

[0 0 7 5 ] HTl:, *Sllfi<o»«^>piaE*iJ#ii«*co 
fWI^LT^l 8<©«* (H8<©Bl**IJ#ii*B»J-*r 

[ 0 0 7 6 ] CtDfllricT^i, fl-^A^l h^^v^-x^ 1 1 

a-iib»y-^, fc <b fcmSfcflfJfP Yy^V** 1 

2 co XcSMfcSft, «8KS0» h 1 2 to 

y-h^, Sjffiffl® h^^** i 4 coy- k *3ir5 

«MtMfflffl#*>f s^l 3 co— ^(DA^/SSicdBijazEom 
aR«JEVss^A*Stt, fiil^coA^«^^SgESiJt» 

fiIeIK3(7)a8KSiJ» h7V^^ 1 4 co K t fc 

[0077] #^@K3^o^r*i, SHMB-S-AAIS! 
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t t tic, is»«-^m*ra±^»«*n 

tv^o o^f9 N ^®tff ^-A^lcoi^-Cte, fa ^A^J h 

^•a^i ^7^^^^ i i b-^y- HPi±^*i*snT 

l l a ••■co KK yfsl±^i^5-^ 
Kti h7^^ lib -"CO KK Vf^±^M£tiT 

[0 0 7 8 ] r©«t 5<c«fi8T?fi, «#S0Wm-^B^v^ 

i2-i 4<Dmmte£xfmm&mm\zfffrti 

Ztztb^ iB^At} h y>*?*9 1 1 a • 1 1 bw^tS 
tl& 0 ^tUc£ «9 , it^-Af] h7V^^l la ■ 1 1 

<ft«9 1 i p 3^±tA^5^iiKiAm^j^^fij#±aiiig 
[0079] mm(Djfm7} ^nM<DMM{z.ffiz>-pj^ 

[0 0 8 0] 120 PTSfUW S *1M§II&fi. El l 
7(OniaEfij#ii«*^, £ h7y^^ii»2 o 
• 2 i *sj:WA«f>f 18-19 SHixiTfll 

[0 0 8 1 ] hi hy^^^^mn^tt LTC0 h?^^ 

X?mmtt2 0 fi, h 5 2 0a • 20b fl^W 

>-v ? ^^H»I*f2 1 fi, h7^^ 21a«21b^ 
afe^J*«S*LT/jCS 0 h^^^^^Mft^-2 0 • 2 1 <7> 

y-xfi, *n*n**ffiinK2^isibai*^ 

^lla'll b(7)db^ ( KKy) (Cgjg^tltV^ 
So h 9 ^v?* 2 Oco^KjA^^ h^^v 5 ^^ 

2 0 a • 2 1 b(^y— h^>SV^{C^^ 
t fciC, h7^^^ 2 0 b • 2 1 a coy— h 

^ (CI 8 0° timnisy h Lfc^Sff-^-VLO^A^^n 

"So 

[0 0 8 2] ^/c, hy>^^^^W}M2 0 • 2 1 <7)^ 

2 0 a COm^J^^ by>i?Xfi 2 1a CO tU^J iC^gg ^ 
tl, by>i?X# 2 0 bcodb^^^ by>i/X# 2 1 
ttl^iC^^^ttTV^o $^tC N h7^^20a • 
2 1a^ll, ftf^yt°-^>X19^lTlS 

b • 2 1 b (Dttitite. 1ktft4 — Vlsy* l 8 ^LT 



17 

[0083] u^tr— vmrnz^zmmmt ^ * 
[oo8 4] r j: 5 ftwriitt, hi 7<D*\mm 

[ 0 0 8 5 ] [jafe^«8] ***^l|fi^ffi5piaE 

#J#S*iMgi&H\ B2ll:*tJ:5l^ Bli2&^L 
HI 1 8T»*Lfc^l6i(iSBr*fiJ#iiilB*Srfflv^T«*S 

[0 0 8 6 ] 121 \Z7jk1-vS&%m ^ ^rlMUKll, M 1 

— 2 3 joJ:t^A#-f >-fc°— 1 8 • 1 9 ■ 2 4 • 2 

5 ^litM^ntl^o 

[0 0 8 7 ] &m#M&2<F>m8\\tiJih b9>i?*#& 

mm o-2i t<nmwt, h7>-i/x<?mW)M2 o • 2 

1 l^:fc<DgM^*5j;tf h7y^x^fi^2 0-21i# 

flf^r ^t°— i8-i9 t(ommfe, m^mm^ 

«EiPI«"e*>5o fc*:U h7>i?**MW)M2 0 • 2 
1 0>i6ibA;*jKJi, Hffa5^«SW*v L ot P«/ct 1 8 0 

0 h Lfc#l*IHflH§-J: LTiZ)»a«#VLo 

1 *SA*Six5o 

[0 0 8 8 ] — *\ f3 b9^i?X#%Sbttb LX(D b 
7>-i?X?mW)M2 2 «\ h^Vv?^^ 22a • 22b 

CD b7>'i?X#&9htt2 3f3 N h^^v^^ 2 3 a • 2 

3 btmfmmztixteZo h7>^^^n^2 2 ■ 

2 3(i, *ti*?ti&i¥.tiLm&2<Dmmmji<n b?>i?* 

Mia ■ 11 b om^{-SM£tbTV^ 0 h^v^ 
^^W)M2 2<DmWlAt)k b?>"S*?^W)M2 3 (DM 
»A*t^««**tTV^5o ftfcWI-tt* h7>^^ 
2 2 a • 2 3 b M>5>^g^£*x£ <^r fc tie. 

h^^** 22b • 23 a M^SV ^jgjgc £ 

T*5 «9 , -en^ttcD^^J-i*, »IB« -^V L0 1^9 0 

*SA**4x5o 
[0 0 8 9] h7^v^^^»*t2 2 • 2 3<DM 

7^22a COtB^j^ h7>^^23a cDtij;^ [-SgE £ 
tt, F7>^7^ 2 2 bcDtfi;^ h7^v ; X^23b« 

ffl*t-«ittSftTl*«o ££>K, h7V^^22a • 
2 3a«lt ft#>fyt-^yX2 5^tLtlM 



(10) 2002-330039 

18 

SJ±Vcc<Dy^ ^tCjgjMiSixS— *\ h^^** 2 2 
b • 2 3 b<^ffi*fi, ft^^tf-^Vx 2 4^Lt 

[0090] ^^Ajftiam *>5flr**»^iBi 
[0091] r^«fig-et> % afflr. ^/7^ kbmk** 

[0 0 9 2] ^\ w<D«t 5ft«*J±, Hi 7<75BT3E3pJ 
t#if*M^(CPH^T, El 1 2 t^V^ LEI 1 6 jo ct tJ^HI 1 8 (D 

[0 0 9 3] [^t&<OM1&9) m8tZ7jk-f&M<DM1B3 

(D^mmm^xn, isi^ffior«tA^ b^> 
a* ? i i cd^ # § s < t§ t vod^ti^c-r § 0 

20 tefrh. it ^-Atsffi b y >*Jx# i icy-^tlE^ 

1 2 60 • y — XlffiVds= Vd -Vs 

Vd ^«JEET?*>0 , Vs 

ffir*fcS) ^»>t^ 0 :«)fcj(), ««E8Si scDSSEfjl 
tit-<T«iefW«i h7y^^ l 2#5/h£-rf?5£, * 

<o»fp^iift»fli«(cA 9 s ssemw h ^ * i 4 ^ 

ttSMh7y^^l 2— 3 t:°— Jtl5II»> 

^ [0 0 9 4] r.cDJ: 5 ^»-a fc Sr*»Hi-Sfc26Jc, ff^ 
A£i b"7>'i/*$ f 1 1 (D^ct ^/h^V^t-g^ii, ®* 

tCffl^J-rn^iVV 122 (a) {'^i-[HK^, 128(7) 

[0 0 9 5] rcooJ^>f i/y h ^ [h3 

K5-Sr«*.rv^5 0 *7^, N ^ 7— (UK 

b^y-im^5oommmtim±^mm.^tix^^ 0 * 

^^^^ 12-1 4*3it5«iK#JW«)#^>f y^- 1 3 £ 

[0 0 9 6 ] ^1 F7^X^i LT<D«SEffilJW h7> 
v^^^ 1 2 (Dy— ^2 h7 t LTcomt^ 

^7fi 3(oaiMi:ii^titi^ Q mmmmwwx 

-fyf 1 3 CD— ^(DA^^tCJiBUaiCDmaimJEVss^A 
56> >^£tU flil*cDA^;)ffiiCfi^;»Effl# ^7^^^ 1 4(D 
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>- h S 9 5 (OMtitm&f F7^^^ 1 2 CO KW 

[0097] ±ieco J: 5 i^sns (>Hfc>r 

(bO , bl , bk) (k«0JW±^»*«:) coffin 

SJ»-rs^ J: y> , *i/yh^7-h7y^^ (« 

Sfcf&JflU Vyi/^^Z 12-14) (D±$£ 

>x) «i5:i:m5o «x.fif* B=o A -r&fc 

*> (bO, bl, bk) mO(Z)I^ ^T60h^ 

>si/x#f)mm&tiz><DX\ mt}mm^9,th^\ (b 

0 , bl , bk) (D5^loT*fcirfcWl #v 
yh^7-irLT»fftS 0 SfcJ::. (bO , bl, 

bk) 1 Jjui/ y^^-v?^ 

[0098] ei 2 2 (b) tc^-r ^rae*u#ii(i««, _l 

[0 0 9 9] ±|E(DJ: 5l-«fifcSn«Pl*5pJ#liB»-C 

tt, «J##J»P«#B0 , Bl, BnCOftt^rfflWi-^C 

fcKJ:!9, ±t+gfflcoff^A^/ YJ^*?** 1 lco*;t£ 
A* b 9 1 l < 4oti^ « 

ilLT^5^m-f Ul/ h S (h]K4(D 

[0 10 0] *HJI6<0^1||-e«, g]8CO[p]£g£*t 

122 (a) CO "ST^^r > tf— y^Xjj Is is h ^ 9~ [UB§ 

1 2^«fc^®«cft^^A§wi:SrlHlj8-t-S^ 

t^x-^ m*»j» n ^v?** i 2 cot^^^t- 
W i = w 0 + w 1 H (-w i 

[0109] r. ^*R«r 



50 
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[oioi] [SUE^ffi 1 o] *^J6<o»(8^ffi6 pT 
gE#J#i#*B»MU H12 6 Ic^-TJ: m 2 f;:^ Lfc rJ 

* i 2 co k w >iwi±^ mmm i a)tis:Mt 

[0 10 2] rcoj: 5J-««$ixSBraE*iJ#ii«*T 
t*> SificfflfP h ^v^^ l 2 co^glfr • ^ii^l^&S 

BfeOx ft-S-A/j h7^^ 1 l *SIEix-5eSEli*ac 
7<? W2 6<D«SKtt I t*a 0 tfcoT, ISI2 ecom^fs 

ff-^A^j b9>v^^ i i co^# < fcoTfiJW 

[0103] z^io, ±m<D £ o ic&m&mv& i (nnrnm 

»F7y^^ 1 2 CO KWf ^H±»C»Jtt£*ia#a<7) 
m^C«2 6 ms (a) N i4/^^Li 

7. Hi O^V^Lil 7 N IU1 9 frl*Lg|2 1 I'^-TpJ 

[0 10 4] [HJ£co^!§ l l ] *HJ6^)«flB^ffi-5nr 

l co^# *Jt*yi]co»iS*5iJi:ftS J: 5 i-«^c^ 
[0 10 5] *<z>^rf*:W1»fiR«Sr, Bl 8 co[p]gg[cg^i ^ 

(bo , bi , bk ) laotfflfli^Sc 
[0106] ?ut#ii, sffecoj; 5 k apHr-eW* 

$ti5tcO^-r^ 0 fU#^*/htC&£cOI2 % B = 

(1, 0, — , 0) , -ff£fr>-h, bO=lT*fc<9, ^en 
J^Wcobl , bk^T0<Oi:#-C*>« 0 *V^\ 
*iJ»dS2#BtC/h$<ftS^tt, B= (1, 1, 0, 

o) , -r bo , bi=i-c*>«9. ^etL^^f. 

C0b2 , bkfr£:X0(Dt£XhZ> o ~(D£?lc, 
"1" ^^5b0, bl, bk bO ^^tbUfi 

ScOJi, B= (1, 1, 1) % -rtUtt, bO , b 

1, bk^^x 1 (Ob #T*£>3 0 

[0 10 7] i=0, 1, k^CoV^T, bfy h (ty 

1 1 (O^ir^KBSrw i ^ i ©Rf ( i 

= 0^f> k ^"CCO^I^CO^-CCO^^L^IJ^] h7y^^ 1 

2^a^iiLTv^5^:#) mm^n^m^xt\ 

l l co^-Y^/^g^rW i ^tt^ 
[0108] ^co^ai^, i=o, i, k 



R = (Wk/WO) 1/k 
^ ^i£t5o i = 1 , 
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b i jC*fj£"r5*ffiiaK3coft-^A^ 1 1 

w i =W0 XR^WO X R (i 

(£>J;5f£, £»R8r^Jfcfc^5#Jfc*#jwo xr^J; 

-rs 0 

W i -WO X R 1 

h 9 ✓'v** Ml t^ft^^iw i <Z)*&?nt?fo5^^ 
^♦Bw i 3s^JtR<^#Wfc#?Ufcfcsr bHfit>frZ> 0 * 
fc, *U»ii, w i <^#Slc:Jtfl!|-rStf>T% (6) S:«t 

W i 1/2 = WO 1/2 X R i/2 

[oi 12] f ^/^^/-^ic (7) ^;^jsv^r*f 
ft^fcSfc, *52f;i\ 

1/2X1 og (WO) + iXl/2Xlog (R) 
fc3t£;fxSo ^iCfi i <D— flcBBft ■?*>*) > sfU^fV 

mtem&3<o» i ^»»jctfc#"r5r t 

[0 1 13] mt-J; 9, J£iW^£f#S r fc^T*# 

Wf^-B^ffli^m3^^Lig7, mi o, mil, m 

[0114] 

tt, A*fi*Sri«IB-r5*B« h7^^^ fc, ±IEJ#« 
#>S„ 

[0115] cMos*ja^Brx5pj#iB« 

&\z-$>\,*XW&&1&T£ J <tX fc, I IP3^UV^ 

3pJW<^«^^S: I I P 3cO*i*;&fc L"Cf^fflS*5- fc 

[0 116] *«W^X*i:&5±1B^pr*5pJ#i8#B* 

* £r Stft 5 ttflc SrfW S h 7 ^ ^ ^ Sr # L 

T^o 9 , ±8E*t*B h 9 >'> ? X^*5J;t5±lE«8KW«l h7 
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° - (5) 

[0110] tSi, (4) (5) ^X «9, i 

= 0, i , k tro^T, #c*e, 

- (6) 

fc ^^5 0 

[0 111] mm^, (3) ^J:«9 N (h^>x 
^^y^^VXgm) ft, W i <D l/2-<#S(CitF(|-r 
/0 S D ISot, (6) »9 , 

- (7) 

[0117] rtiMj; d % mmmm h^^^^^comm 

fcdS"T?#«o 0Jx.fi, fcS 

h7^^^*ttA*«#<7)*«Jc##L&< ftSo «£o 
T, ififfi h^^^^^t ££W£l§]B&«l-fti«^S 

^ toils] ^(Opraefij#*(i»jc*5v^Tii, &m&m 

office] «9 #x.S«)#SiJWlHlKSr#LTV^S r fc icJ: 
ih7^^^S: *n S *« fc S: MW-f - 5 r fc tf* X § 

[0119] zcD^mmmmmctei^xn, 
AA$n^.:^a^ ffiffl-rsib^ay«is/±(7)»^/> 
sjfflJSrSSic-rs r fc as-c# s fc v> 9 a^r^^-r So 

[0 12 0] r^nr^$IJ#iiiH««C*3V>T«, 

^r«x.TV^S^ fcicj: V) , «a#M«f9 ^tti:j£Ct, 

#*Sr*ft**Sfc fcfctc, tgifi h7>^x^«ti^ 
«»*SrftiJW-rscfc^-c#So Sot, i^ffiS^iii 
v^«iJ»S:tT5 ^fc^T*#S fcV*5 8b*«r*-r3o 
^ [0 12 1] fcSv^^^, ±1ElbfPfWW«BEj05 x #^ffiIH 
KtcS(cnS«SKSrii»f-t-S <t 5 *ttfc. 
WL&WL't'X o ^ffifco 2ocD®EE-efeS^ fc \z X V , S 
SE*3iBf"f-S- fc-eJitB h7y^^w*:S*W^ < 

^^S J; 5 ^MHPfixtf. r^tiS«S*^-^(c^o - 

fcds-e*5o tot. ^^icssfcs^-^^fflw-rs ^ 

fc ^-c# s fc ^ 5 #j*&^rso 

[0122] n^Biaefuwii«*<i^*3v^Ttt, ±e« 

50 ftfc*^tbf^*Jj»WES:«ft;S*, »*^*ffiEIK^SEix 
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^**ffiIiIK^SIEix6«SltSr*J»i-« n b tf*T*# 5 D a 

[0 12 3] ^Wnrae5pJ#iS(B»^*3V^r«, _hfBSJ± 

flfclltc: I I P 3<nm±ftt LTf^ffl^ii'^r btfX% 3 
[0 12 4] *»W0X*4:ft58llr|5<^«r*fiJ#it(i« 

»^fiTLfct#JC, I I P3S:i|*S*5^t^T?§ 
5 0 Sot, J: 0tt*l-#J#& I IP3^fflSt6: 

[0125] wORr3EfU#*B*B»^*5V^Ttt, -htBSr^ 

Mffl b7>i?x? b b h S 7-*m$LlrZ>ffi 

*5 J: W±fBMS&BiKfflffl] F7V^^ (nW)V?mWW£ £ 

*«»IIK*ixS««ko»te[iIISi:, ±iE*Jft««E*J« h 9 

[0126] . ^uyh^7-^t5t 

h 7 y ^ x ^ ^5 J; {/HjlSaiS h 7 y ^ ^ ^ 1 ' 
ctoT, «SK«^b<^— S^««E3& s *i« h7>^^C 

bffimm.mfflm h7^^^^Mos h7 

[0 12 7] *ft:iiIK*:«*.^i±IE^#pr**U#ifi** 
t£*3^Tti:, ±Sa*tiH h7>^^^^WI h7^^ 

[0 12 8] *ffiEII»S:«x.fc±|B^#pr**J#ii«* 
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[0 12 9] Wi0^^«x.^_bsB^#oJ^fiJt#i#i|g^ 
±fE h9^**^ft#«:fl|jS-t-5 

m^sw:: 1 8 o° ®m<f>*sv y Lfc»ig«^sA** 

[0 13 0] *teliIBS:<iifc_h1B^#pI«5pJ#it«» 

1*5 j; wig 2 h ? > v * # msbtt t . mmi&£um2 

I:i8 0° ffiffi^v^^ h Lfc»fi«-g-^A*SixS^^ 
«*fc^^f-iaK4:^, iH-frLTfll^SixSo tot, 

[0131] *ffiEIKSr«*.fc±lB«o#Br^#itti» 

RM»ffl*^ffi*^y— ^^»JBBSixS»2 h7^yx 

1*3J:W*2 h7>v?x^ii^^ #ifiH N^y^* 
^Mft^lSlbfcU^^--*^y — ^^Sjtt§ixSM3 h 
9 y i? x * mh J; WBs^ft tfcj 77 (DH&jit y - * l-S 

Mb, KSgi*VNL4 h^^^^^^ft^J-o^tt^^^ 

IB^1*3J:WJR2 h 7 A^l^ 1 8 

o° tt«©^7 Hfc»i»«lt#AASii5-*, 

l^tgff-^9 0° tStB->7 h Lfc*2«tB«-9-dSA* 

[0 13 2] fc5«#/£#«rl6l*5j;W» 
50 2 h^>-^^^^«i*t^ffl^;j5»bBi9fflL, ^-^>m#^c 
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M9 0° {ifflv^ h LfcfS 3*3 it** 4 h 

[0 13 3] *ffiia»*fl|*.fc±1E«>#pr««J#J|MB« 
±1E» i *j J: t^lB 2 h7y^^^ilif9MSffi 

[oi3 4] wtuctg, piae-f b 
% y—m&ft. mm b"7>"j^^(D±^^^/b^\^m^ 

[0 13 5] *LfitEII»Sr«Afc±BcO#RrgE3W#i««» 

■e*otfctt«U 

^T-r^,^fiL[p]Ki6c^^^n^^^i: , mti&b7>>tx#<n 
S^/hS < 4otWfiTLfci:fl:, I IP3 
SrH*Sii:5rfc^"eS5o 5fiJ»4: I I P 3 £ 

[0136] ±ia«]#*j«i«#srfflv^fc±ia^#RraE*ij 
mmmm^^^xn, ±tmmmmm^K ±mmm 
mm b 9>isx*&m>&&£x*mwi&i£zitito<D2m& 

k<9, i (0, 1, 2, k ; k « 0 W±(7)«ElS:) Wt 
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R = (Wk/WO) 1/k 

4rtfct£ftRS:R£tSt, -blBifW h 9 * 

w i -W0 X Ri-WO X R (i- 1 ) 
[0 13 7] ;i**LU:«J: (9 , *PJ^^/M©W i 

[Hi^Nl^Kn] 

[m i ] #%w<Dfrmifo<nmm~&z> *i&%mmi%f&<n 
[E2] *z&w<nmm<oteWi 1 nr**u#*i«»^ 

[SI 3] (a) fi*»W<©3HS^3Klll2^fil5prX5pJ» 

j«*is^»fiKS:^-r[HiKia'e*>«9 , (b) ja^^nixw 
*« j # i« (6 is o « ^ £ * -r m 3S m x & a 0 

[0 7] He^^^JWiiBS^AfrWfll^Sr^-t-lHlK 
[18] *38W<«*lfi^ll|3{c«5 pT3EfiJ#ii(e$^ 

[09] (a) ttH8 0RT3EfiJ#ifi«»^43Jt5*teia 
KS:<b$iJ#joct t) 5 1 I P 3 t^HffiSr^t/??^* 

«9> (b) ttH8(z>Rrae#ijwit(H»ic*3Jts5pj»i i 1 

P 3 fccoBflffi&^-r^^-CfcSo 
[110] *%K^lllS^li4^fiia^T%fiJ^tt*iS 

ot#^c ^^-T SIKH *> ^5 o 

[mil] **W(Z)||lfc<o*fl8 5tc«6BrS*fJ#tt(B8S 
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